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Method and apparatus for stacking fabric strips with slide fastener stringers. 

A method of stacking a multipJicity of fabric strips (F) 
attached with a slide fastener chain (C) one upon another is 
disclosed, which comprises folding each of the strips (F) in 
halves along the longitudinal axis of the fastener chain (C), 
clamping the fabric strip from both sides closely at its folded 
edge, cutting the trailing end of the fabric strip (F) and 
depositing the thus cut fabric strip (F) upon and in registry with 
a stack of previously accumulated fabric strips (F). An 
apparatus is also disclosed for carrying this method into 
praotice. which essentially comprises a gate means (15) having 
a guide slit (16) through which a slide fastener chain (C) is 
passed, a gripper means (25) releasably gripping a leading end 
of the fastenr chain (C), and a clamping means (34) releasably 
clamping the fabric strip (F) from both sides closely adjacent at 
the fastener chain (C). 



FIG.5 
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Description 

METHOD AND APPARATUS FOR STACKING FABRIC STRIPS WITH SLIDE FASTENER STRINGERS 



This invention relates to a method of and 
apparatus for automatically aligning and stacking a 
multiplicity of strips of fabric attached with slide 5 
fastener stringers. 

There have been proposed various types of 
apparatus for stacking individual pieces of garment 
fabric one upon another which are attached with 
slide fasteners or fastener stringers. One such 10 
apparatus is disclosed in Japanese Laid-Open 
Patent Publication No. 61-203992 in which fabric 
strips attached with fasteners are withdrawn by a 
gripper at a rate timed with the speed of sewing and 
hung on a T-shaped stacker pivotal to and fro in the 15 
path of transfer of the strips, the strips being folded 
longitudinally in halves. This device, when handling 
relatively long garment articles such as one-piece 
dresses, skirts and other long apparel to which slide 
fasteners are applied, would encounter difficulties in 20 
that the stacker would need greater swing stroke 
and its location would be at a higher level, calling for 
a similarly high mount position of the sewing 
machine, and further in that because the garment 
strips are hung in superposed relation on the 25 
stacker, the slide fasteners thereon would become 
creased under the influence of the gravity of the 
stacked material. On the other hand, when handling 
relatively short or thick fabric articles, the number of 
layers thereof to be stacked on the stacker would be 30 
considerably limited. 

The present invention seeks to eliminate or 
alleviate the above-mentioned various difficulties of 
the prior art device. 

The present invention further seeks to provide an 35 
improved method and apparatus for stacking a 
multiplicity of fabric strips with fastener stringers 
attached thereon one upon another neatly in 
alignment so as to preclude development of creases 
in fastener stringers and allow threading sliders 40 
therethrough with ease and accuracy. 

The above and other objects and features of the 
invention will become apparent from the following 
detailed description taken in conjunction with the 
accompanying drawings which illustrate by way of 45 
example a preferred embodiment to which however 
the invention is not to be limited. 

According to a first aspect of the invention, there 
is provided a method of stacking a multiplicity of 
fabric strips attached with a slide fastener chain one 50 
upon another in alignment, which method comprises 
the steps of feeding a slide fastener chain in its 
longitudinal direction, said chain having a series of 
individual fabric strips attached at predetermined 
intervals; folding each of said fabric strips in halves 55 
along the longitudinal axis of said fastener chain; 
positioning said strip tautly In alignment with a 
stacking table; clamping said strip from both sides 
closely along its folded edge; cutting said fastener 
chain adjacent to a trailing end of said strip; tilting 60 
the cut strip toward the stacking table; and releasing 
the cut strip to lie flat on the table. 

According to a second aspect of the invention, 



there is provided an apparatus for stacking a 
multiplicity of fabric strips attached with a slide 
fastener chain one upon another in alignment, which 
apparatus comprises: a support base; a pair of 
support columns vertically extending at opposite 
ends of said base; a gate unit secured to one of said 
support columns and having a guide slit for passage 
therethrough of the slide fastener chain; a cutter 
provided adjacent the outlet end of said gate unit for 
cutting the fastener chain; a gripper reciprocally 
movable along a path extending between said pair of 
support columns and adapted to releasabiy engage 
a leading end of the fastener chain, said gripper 
cooperating with said gate unit in tensioning and 
folding the fabric strip in halves along the longitudi- 
nal axis of the fastener chain; a clamping means 
plvotally supported on said base and adapted to 
releasabiy clamp the fabric strip; and a stacking 
table supported on said base for receiving the folded 
fabric strips one at a time in superposed relation. 

Figure 1 is a plan view schematically illustrat- 
ing the general layout of the apparatus embo- 
dying the invention; 
Figure 2 is a side elevation of the same; 
Figure 3 is a schematic view illustrating the 
manner in which the folded fabric strip is 
clamped; 

Figure 4 is a schematic view illustrating the 
manner in which the clamped fabric strip is 
placed on a stacking table; 

Figure 5 is a perspective view of the appara- 
tus according to the invention; 

Figure 6 is a cross-sectional view of a gate 
part of the apparatus of the invention; 

Figure 7 is a cross-sectional view of a swing 
arm part of the apparatus; and 

Figure 8 is a side elevation of a clamping part 
of the apparatus. 
Referring now to the drawings and Figure 1 in 
particular, there is shown a stacking apparatus 
generally designated at 10 which is operatively 
associated with a sewing machine 100 at which a 
pair of identical strips of fabric F is sewn in the usual 
manner to and along the respective longitudinal 
edges of a continuous slide fastener chain C on a 
sewing table 101. Such fabric strips F are attached 
successively to the fastener chain C at predeter- 
mined intervals so as to leave unsewh or fabric-free 
sections S between adjacent strips F and are fed or 
transferred unidirectionally toward the stacking 
apparatus 10. 

Referring to Figure 5 which better shows the 
general construction of the apparatus 10, there is 
provided a support base 11 having secured at one 
end a pair of vertically extending support columns 
12, 12 and, at the other or opposite end, a pair of 
similar support columns 13, 13. A bracket member 
14 is secured to the upper end of each support 
column 12 and adapted to hold a gate unit 15. The 
gate 15. as better shown in Figure 6, includes an 
upper guide member 15a and a lower guide member 



iSOOCID- <EP 0329480A1J_> 



3 



EP 0 329 480 Al 



4 



15b defining therebetween a guide slit 16 extending 
Initially upwardly at an inlet 16a, then arcuately as at 
16b and finally horizontally as at 16c to merge with a 
horizontal path of feed of the strips F. A sensor 17 is 
provided at the gate 1 6 in the region of the horizontal s 
section 16c for detecting the fabric-free sections of 
the fastener chain C. Immediately adjacent to the 
outlet end 16d of the gate 15 is located a cutter 18 
comprising an upper blade 18a and a lower blade 
18b which are actuated by a first cylinder 19 and a 10 
second cylinder 20, respectively In response to a 
signal from the sensor 17. A sensor bar 21 is 
pivotally connected to a limit switch 22 secured to 
the bracket 14. Since the.speed of sewing the fabric 
strips F is faster than the speed of aligning the same 15 
in the apparatus 10, the fastener chain C carrying 
fabric strips F is normally slackened and sagged, as 
shown in Figures 2 and 5, between the sewing table 
101 and the gate 15 so that the limit switch 22 is left 
deenergized. However, if for some reason the speed 20 
of feeding the fabric strips C from the sewing 
machine 100 becomes slower than the speed of 
aligning the strips F past the gate 15, then the 
fastener chain C with strips F is stretched and 
tensioned between the sewing table 101 and the 25 
gate 15. It Is then necessary to avoid overtension 
and disruption of the fastener chain C by disconti- 
nuing the subsequent aligning or forward movement 
of the fabric strips F past the gate 15, in which 
instance the sensor bar 21 is lifted in contact with 30 
stretching fastener chain C so as to actuate the limit 
switch 22.: 

A bracket member 23 secured to the support 
columns 13, 13 is adapted to support a pair of guide 
rails 24, 24 extending in parallel up to the gate unit 35 
15. 

A gripper 25 is supported in a sliding member 26 
which is driven reciprocally by a third rodless 
cylinder 27 toward and away from the gate unit 15. 
The gripper 25 is operated by a fourth cylinder 28 to 40 
open and close vertically so as to release and grip 
the leading end of the fastener chain C. 

A pair of support brackets 29 and 30 are secured 
to the base 1 1 at opposite ends thereof and spaced 
apart by a distance greater then the width of a 45 
stacking table 31 supported on the base 11 via legs 
32. 

A pai/ of swing arms 33 and 34 each generally in 
the form of a square frame are supported in the 
brackets 29, 30, each swing arm comprising oppo- 60 
sitely disposed vertical bar members 33a, *33a (34a, 
34a) pivotally connected at their lower ends to the 
brackets 29, 30, an upper horizontal bar member 33b 
(34b) extending between and interconnecting the 
upper ends of the vertical bar members 33a, 33a 55 
(34a, 34a) and a lower' horizontal bar member 33c 
(34c) extending between and interconnecting the 
lower portions of the vertical bar members 33a, 33a 
(34a, 34a). The lower bar member 33c is connected 
to and driven by a fifth cylinder 35 to rotate the swing 60 
arm 33, and the lower bar member 34c is connected 
to and driven by a sixth cylinder 36 to rotate the 
swing arm 34, the arrangement being that the two 
swing arms 33 and 34 are pivotal in opposite 
directions to move toward each other so that their 65 



respective upper bar members 33b, 34b clamp 
therebetween the fabric strip F closely adjacent to 
fastener chain C and to move away from each other 
so as to release the fabric strip F. At the upper end 
of each of the vertical bar members ,34a, 34a is 
provided a seventh cylinder 37 which is connected to 
and adapted to displace the upper horizontal bar 
member 34b upwardly with respect to the mating bar 
33b so as to release the fabric strip F on the table 31 . 
Adjacent to the lower end of the seventh cylinder 37 
is a sensor 38 which is adapted to monitor the 
thickness to which the folded fabric strips F are 
accumulated on the stacking table 31. 

The operation of the apparatus 10 begins with 
threading the fastener chain.C through the guide siit 
16 of the gate 15 until its leading end emerges in the 
path of the gripper 26 and is gripped thereby as 
shown in Figures 1 and 5. The gripper 15 is then 
retracted or moved toward the right as viewed in the 
drawing until the fabric strip F is brought to a 
position aligning or registering with the center of the 
stacking table 31, in which position the fastener 
chain C is held taut between the gate 15 and the 
bracket 23 with the fabric strip F draped down and 
folded in halves about the longitudinal axis of the 
chain C. The sensor 17 contacts the fabric-free 
section S of the fastener chain C and transmits a 
signal so as to operate the swing arms 33, 34, when 
the upper horizontal bars 33b, 34b, move toward: 
each other and clamp therebetween the strip F * 
closely at the folded edge thereof. The cutter 18 then 
severs the fastener chain C across its fabric-free 
section S, whereupon the swing arms 33, 34 tilt 
toward the table 31 and lay the folded fabric strip F 
flat on the table 31 . The cylinders 37, 37 now operate 
to move the upper horizontal bar 34b upwardly apart 
from the vertical bars 34a, 34a so that the fabric strip 
F is released and placed neatly on the table 31. This 
cycle of operation repeats itself automatically to 
stack individual fabric strips F one upon another in 
alignment on the table 31 , during the course of which 
operation the timing of releasing the folded strip F 
from between the upper bars 33b and 34b becomes 
faster progressively the more the layers of strips F 
are deposited on the table 31. 



Claims 

1 . A method of stacking a multiplicity of fabric 
strips (F) attached with a slide fastener chain 
(C) one upon another in alignment, which 
method comprises the steps of feeding a slide 
fastener chain (C) in its longitudinal direction, 
said chain (C) having a series of individual fabric 
strips (F) attached at predetermined intervals; 
folding each of said, fabric strips <F) in halves 
along the longitudinal axis of said fastener chain 
(C); positioning said strip (F) tautly in alignment 
with a stacking table (31); clamping said strip 
(F) from both sides closely along its folded 
edge; cutting said fastener chain (C) adjacent 
to a trailing end of said strip (F); tilting the cut 
strip (F) toward the stacking table (31); and 
releasing the cut strip (F) to lie flat on the table 
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(31). 

2. An apparatus from stacking a multiplicity of 
fabric strips (F) attached with a slide fastener 
chain (C) one upon another in alignment, which 
apparatus comprises: a support base (11); a 5 
pair of support columns (12, 13) vertically 
extending at opposite ends of said base (11); a 
gate unit (15) secured to one (12) of said 
support columns (12, 13) and having a guide slit 

(16) for passage therethrough of the slide 10 
fastener chain (C); a cutter (18) provided 
adjacent the outlet end (16d) of said gate unit 
(15) for cutting the fastener chain (C) ; a gripper 
(25) reciprocally movable along a path extend- 
ing between said pair of support columns (12, 15 
13) and adapted to releasably engage a leading 
end of the fastener chain (C), said gripper (25) 
cooperating with said gate unit (15) in tension- 
ing and folding the fabric strip (F) in halves 
along the longitudinal axis of the fastener chain 20 
(C); a clamping means (33, 34) pivotally sup- 
ported on said base (11) and adapted to 
releasably clamp the fabric strip (F); and a 
stacking table (31) supported on said base (11) 
for receiving the folded fabric strips (F) one at a 25 
time in superposed relation. 

3. An apparatus according to claim 2 wherein 



said guide slit (16) is arcuately shaped to allow 
the fastener chain (C) to enter from under said 
gate unit (15) and then pass horizontally in 
alignment with the path of said gripper (25). 

4. An apparatus according to claim 2 wherein 
said clamping means (33, 34) comprises a pair 
of horizontal bars (33b, 34b) movable toward 
and away from each other to releasably clamp 
therebetween the fabric strip (F) closely at the 
folded edge thereof, both bars (33b, 34b) being 
pivotable with the folded fabric strip (F) toward 
said stacking table (31), and one (33b) of said 
bars (33b, 34b) being displaceable upwardly 
with respect to the other (34b). 

5. An apparatus according to claim 2 further 
including a sensor (17) for detecting and 
signalling the position of the fastener chain (C) 
at which the latter is free of the fabric strip (F). 

6. An apparatus according to claim 2 further 
including a sensor (21) for detecting overten- 
sion of the fastener chain (C) to discontinue the 
operation of the apparatus. 

7. An apparatus according to claim 2 further 
including a sensor (38) for monitoring the 
thickness to which folded fabric strips (F) are 
accumulated on said stacking table (31 }. 
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